iim^mn'^fr cj p) (12) 4i ^ it# 1^ & ^ (A) (lomm^m^^ 

i^H^e- 163476 

(43)4>|^B 6 ¥(1994)6^100 



(sointci* m\mn fri^Ms#^ F I ^^m^m 

H 0 1 L 21/302 F 9277 -4M 

C 2 3 F 4/00 E 8414-4K 



m^oy^^iit 6 H) 



(2i)aj®#^ 


!RfJ@^4-309102 


(71)tli^ 


000002185 














(22){il]^B 


^J5£ 4^(1992)11^186 






|6T@7#35^ 






(72)|gHj^ 
































(n2^) 



(54) imm(D^m v^y^^^y^^^^ijm 



(57) [^1*?] 
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tf ^ t m^t-tm^m 1 tm(r> h ^ >f x -y ^y/:^ 
mo 

mttm^ 1 ^ T^ctiii^^ 2 i^iaaco h ^-^ x -y 

[0001] 

i^z^\^xmm^tit\'y^:L-yi-yyifmzmt. mz 
wm^j:mmn. (:^-;^) rnxm^^zm-^x-?^ ^^uu-t 
^ y^^mm^\i^j:^^hmm ■ ^M^j^yi-y:/m 

[0002] 

[tse^l^^M] iS^^ovLS I i^z;^^ti^Xo^z^mi^ 

mw<r>mMmitii X um^mittmmi-^izmK mit 
i^U3y(si02 ) ifZitm^tiii^v^yit'^mmco 
:L^y^y^izm'mwjmm^hmL^^mix 
v^^, t-r. mmmmzxKir^ux- ^-/rcommt^ 

- yt^-^mzmt-^M X y [^^7)i^"M;^^-'g^ ^ 
ibizii. ^x>'MtSc^/::0tOx.yf-y/jI^?::;*cf|atCf6] 

[ 0 0 0 3 ] ^^c, T^u ^.(^nmit'^mt^m^^ 
isbi.zT^miw:^m^com-^mtim<^j:^ . tfz^mco 
mAmm<^j:'oxumurTi,t. i^mmii^zrm. 

tztiii. ^mi^mmi^zm^^fifzrMmmmi 

^SR AMcOMt?^^t tXm^^hh.^PMO S b 

'jnyJg£0±T'S i Oz i§^f&i^J^<7)X'yf-y^$:^T0 

[0004] mk^^i^ S i 02 ^^IvfMcOX'yf-y^ 

l^ibt:^-\^X'rrhtiX^^^ . ^MS^^Xy^y/ ■ ;!f 
Xit. CHF3 . CF4 ^T'S)0. Ztli^ij^h^^i-l 
CFi ^ c7)All>f^y •x;t.;l^^-$:iseffltTl^l., U 
^iS^|x«yf-y^^^fa:ti^tc(iC:cOA9t-f?ry • 

x^v^^-$^;S46^^t?^?<^^^^r^)0, x-yf-y/Rie 
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2 

• i&^;<~i^ii.^comi^tmifZ^^LX 
[0005] -e^TM^ti:. x-y^y^ • ^'xifZHz ^ 

Jtatti7)^^t;}C^^;yX^^^jD ttX -y ^ y i^M^^ 
iOlia{t±t^C/Fit (^SJI^ISth7-ySi^i^<^ 

Jt) j^^yf-yi/^Jtt^^txmihm 

^:i^^j^-commmi-h:iti>zx ^nmmmm. 

10 [0006] Zti^^^CO:^^yi'y^ ■ ifXiZi^h^. 
«aiflAt±^CM§3¥3 - 2 7 6 6 2 6%^fgt;*3V^ 
^m2l^:U:C0Mfa=SrV^L^fiafa^Oi^i^^:1^7^!^^ 
n;(f-rKy^;yx^f5^ffl'r^ U 3 yi\:^m<:o K 7^ 
x>y^y^:^i1£^t^tTv^l>. ^iiti. Cz F6 . c 

3 Fe , C« F8 ^c7)7;U^n;^?-;}fy^;^r:^^r1tffl-r 
$-tt:, X'yf-y/oi$iI'ft^l21o/;:iiOT^^^, 

[0007] /^/^ md:m^y ii-t^^-^^ym'y^ 
20 MViiti5xr/i-v^yrtm^iti-\-^i^z±^<thc 
-^^ymxmmi^zx ^x.^^-y^^rmfimi^tm 

mXW±l. >'Vnyit-^mcomm:^y^y^^ 
l.^tctix^u-y (Cz H4 ) ^c7)^'fl:7KSm^'^^'^ 
Mtht\-^o. 2Wx>yf-y^i^^LT^^^, Zti 

{i, X'yf-y/^JE5l^£7)C/FJt^iSJi^T^Si^/-K'J'7 

[0 0 08]-:^, j^-i'^i^^fi-mmim^^hm}^ 

tK:ii y^yr^mm'thtil!h. ^^B3#ii5ttc#^¥4 
-1700 26-^^$St;:*3V^T, ^f^^^yyP^rnyrV 
{C4 Fe ) ^^=Sr1?-7yl-^orD^y (C3 Fb ) 

^^mzT^mm^^^i-mm^mmyfi^:^^:^ 
-^^y^t-^m^m^-^^um^m^ix^^^^. zn^m' 
y^ii. m,mmizxm^^^j:yi^^}i'^^^^'^M 

I ^mm^.^ V -^-t^^tifzJL -y ^ y /ijtt^ ^-r/vii!^ , 

[ 0 0 0 9 ] ^ ^tc. 2|s:^0^^ti^fetc;^g3¥4 - 2 5 8 
1 7 7-^<i^$gtc*3(.^T . ^^mm<7)if^'5:< i: 

^ §&la=0: V ^ tr^tmy iVi^ui]- if^y\t^m 

^-ifOx.yf-y^- ;<fX=&ffll.^|>Mi^t^UTV^^, 

w^ymT2i]~if.y\t^ut'yti:< t mmw3Vj, 

±T'S>0. L3^)^i.^Sli^^O^Lv^il^;K7/^7^^X^-^y 
it^mt^^XC/F ^^m^^<^X\ :^M£OCFi ^ 

j;i)i55ix-y^y^^t. mmBi^^^'j-^-^mzXhm 
mvi:^^yi'y^mmt^j:->tz. 

50 [00103 
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[mmmLXobtmm] :icoxo(.z. mm 

[00 11] ieMDRAM:^yxcommm^^i-h^ 
^^m(05%izi,mfz^<'k'^x^^^, -mizs i 02 

^i:-c, m^it(^Mmzim^j:m^^^v'7-^mm& 
i}mmmKi:oi^-^^y^Mm^m:htc\^n^izmmcm 

MTti. ^:^y<oAm^hm:kth. ztiio(7^m^i,z 
X 0 . t^-ji^cDp^ux'itm^^ 0 -^-cofmfj^mmi^z 20 
:5ro, j^^yi-y^mm^mtKm'LXL^ocox'h 

ti. ^m'^<^i^r^z^^^^^mi^^mtt^:h. 

[0012] ^:iXif^mt. W=Sr*-/i^iPi^t3io 
v^T ^nn-rV y/??i)m^P$iJL=OrA^'^>ffi^, 

K 7 X "y ^ y ^ ^-ri. .1 i: @ i: 1- . 
[00 13] 

mmmm.-thfzM^m\^mm>-')^yit^ 30 
;i£?)H^>fx7f-yy:^^{i. ±^i7)g6^$r5i^-r^/c 

is^tC^^$ix§tcOT'^)0, '^=f-nz-f}}Vir^::~)l'mty 
-y^E^^^^-t^^i[21^Jl±07;l'^D;<?-7Kym 
-fb-^^lllr^tfX'y^y^- ;!y7.$rffiV^^^i7)T'^-5. 
[0014] MIBX .yf-y^/ ■ 

[001 5] mB:J^ y^y:^ • ^:xt>- 

[0016] 40 
[f^ffl] ^^B^t'ti, x-y^y^ ■ ^;?;^OMfiSt^i: L 
•C. :^^rttc;:?;l'^x;l^i:7'y^m^i:$:^-t^« 
^2lilJiC07;U7rn;(?-;ny^<b'^!|^?:ffl^^'&, -i07 
)ViCt}i}-i^.ymt'^m^. (a) F* , CFi ^ 2:^ 

J^ri' t .(b) ;^;i'7K-;«c7)^Mtc J; 0 

-rS^S^^KU-^-^rMr^^^i, (c)CO^£0 
et*^cJ;Ox.y^y^^M^t:r#^ci;, (d)0* 
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^zbii^x^^, zii^(7)^^t>z'0K^xmd:mmtt, 

[0017] tt. ±tiyfV:^u^-7t(y7hit'^^com 
^Ttm^t. C. F, OX^l. Uzt^->X. ±IS(a) 

* ^miiit^Zbt<X'^^. F* , CF« ^ ti. W3i 
T'ii^< S i Oz ^W4Mt3ft^$^il>i>U ny^t-^ 

[0018] ( b ) £^3lT'^^7t:^^;K'J v-co5g^t 

ffl?&^'^^t^'C'^)l.. Jiie7;t/;fP;^r-.-i<y^^l:'^ti. 

pryAlt^7i^';^;^o?Sc^t3^t^iift^i«4^^1i^ 
^>!!-m$:ai>i:, mtc-cx2 - {xuj\nyym^ 
-x^ut^m, mmm^mmtzbh. z&^m 

^l/ZX^mhii^btc^X^-^l. Zilli. 2m^^co1^^ 
Ji^^}U^-^imti>b. C-Ojg-^ ( 1 077k J/ 
mo 1 ) ^^'C-CM-^ (607k J/mo 1 ) X^m^ 

f,z±^^^zbt-^hm.mmzfm^tih. ^hi^z. iiiv 

1 1 c =t m U r V ^ S X ' y f- y ^ 4^ i7) X ^ t L T -e 

[00 19] z<nXo\iz. ^s^^'Jv-i#coj^^gA« 

[0020] t.fz. k.%Zy)Vi^^i]-^^yM\.^\t. 
y'J;^Mi^^^m7ti^m^^tXnKl. Si 02 ^COO 

M^^3\^ik<zbfpx^i, o^O^MT'tiSi- 

01^^</)m^. CFi ^ tcJ:§!t^aW^-f;^y •X>'^• 
•y^f^MO;^^^t^!SI>^or^'5:<, -fb^&^^f^mtfljfflt 
Tfra^h7t;^'T'^^. ^^^m. _hie (c) OJSt3^^ 
/;:J:a=S:X7f-yi/om3^A^t^i:^^* 
C-0^'^iOiE^fa^-^x^.;U4i^-;6^S i -O^-^ (4 
6 5k J/mo 1 ) 

omw^\mt-tifzm(^s iw.'fit. x.y^y^RjE 
^t3ira-ri>F* h^^L, siFi aymxm'^Mz^. 

[002 1 ] ;coJ:dt;:x.yf-y:/*-l^i$'fb$fLS^t 

^fflw^x.y^y/^£^$:^#^/^i^^^c^^^^^A 

St>f ;t y ■ x:tv^^- ^^-r ^ C i: ;()^T'^ , ^tLfzWM 

^\^±^^tfzM^^btX . tE^A>fbx-y^y^- 
7'n-txev-v;^>hX'y^y/i:^-/'v-x yf-y^co 
2 mi>z^^f^ Zbt< Ui UmhtlX 
{zXiiim:^muX 1 Mx.y^y/t't,+^tc^gv^ig 
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[ 0 0 2 2 ] $ 4>tc, ±tty}i't^:^-:r^y^t^m 

coo* ti. m^^^'j-^-commi^z^^^hit^nTh 

[0023] :^^mcom^^^j:^i'nx'^h, 
:^mnxii:iti\>zMix . ^^\,z-Mi^\^. ^mifi^. i& 
^^^-ys, mm^mmzmmi-i^msh^^r 

(^X'hh. ztii^zx^. mtR^. isr^-i-w-JSK 

«$ixl>. 20 
[00 24] V^^O^asOfi. ^x^N^OOTffigt;:^^-^ 

mticotc^MmmMTimthctvhh, mmz 

fi. :St^M^f^TTMO^^^ (S) i:m\^t^^ 
:^^^it-^m:^^yi-y^ • ^^^i^zmntl. 

bifin-^-fht-^^Thh. Lt^L. Sti:Si02 i7)X./ 30 
^yi^$:^#<M^I$-t^:S^i:{i=S:V\ ^ixti. SiO 

\,t. Jiy^y^^imzui^'xh ■ -^x^com^^^m 
tuzmn<^02 ryx^ ■ r-/i^y^^niii. mm 

x^9 0'c\;xnzi}\im-^t:iivi>mmit^ztti< 
[0 0 25] ttz. t-t-t s<r)^m^nmfo,i. wsi 40 

[00 26] 

immn vxv. ^m(r>M.mti:mtmnzr>^-^xmm 
[00 27] mmmi 

L, CF3 COCF3 {'^:if■t^7y^^aT-b^y ; 
-2 7. 4-C) ^fflV^TS i 02 lfSI£^)^$:X.yf'y 50 



^tfc^'^-^o <Ii7)rn-tx^. lll$-#S«L^7i;^'i^ 

mmth. ^mmf^zh^^x^yy'fi^tbxmmuc'y 

IX (T^r^mwimi^ 2 m^^ ntzm^B s i i 

m^<^mmzJ'<^-::>yi/^tifz\yi^'Xh • '?XiP4f)< 

it. mn^^^o. 3 5mncomnm4aif)m^^tix^^ 

[0 0 28] ±lS^xA$:. Vi/^T^hnyRIE 

ht/c. zzx\ iMt^ x^\m.nmrmumm. 
■^mt^j:^rLX\^^. -mt tx. rmco^^vs i o 

2 /f^^^Bcox-yf-y^^r^f-^/i. 
[0029] 

CF3 COCFs M 50 SCCM 

:ffxZ 2. 0 Pa 

RF/N-y-^^ 2. 0 WXcm^ (1 

3. 56 MHz) 

mM^^ 1. 5 0X10-2 T (=150 

G) 

'^xM^Jg -30 °C(r/I^3-;U^ 

[0 0 3 0] C<7)Xv^y^?^i^gT{i:, CFa COCF 

3 ;J)>^>F* , CF, * , CO* , O* ^iO^C^^STE^^M 

t^. F* tis i oz mmmtmsfi-hcris 
^m. CO* {i!6]t<ojfi^i7)^i^fe^tc^n'eit^ 

CF, - {i^ii^£7)7>'';i^;PRJESr'e^0Alt^:t 

y •x:t-./L'^'-^4i.l><ii:t^J;0rv';?.ht/;:o ±ie 
x-y^yf3g^T't«iM!K14«B£:^il^*^ ^iltiXr 
yU.-K:i;US^C - OIS^^IX 0 SA^t'SSEI^Sr^i^^ 'J 

^^mimmi2<7)mii!immm^ti6zt. ^xx/^ 

:^J^i}im,}%mtiX\^^hfzi^i>ZUi^Xh ■ -7X^4^ 
m^^aS i ^ 1 £0 J; a tcit Lt 7 >'';;?;L'^jCStc J: 0 

X 7 f-y^^^fiS W4^<7)x «y ^ y/S^*^W6*i(cffic 
TL^c;t. mcom^ifZX^i:j(r>vhh> 

[0 03 1 ]fzfzL, ±ie^S^>-K'J-7-0^^{i^ 
;fl,^^<U^V\ c^m, CO* <7y^^-t>zX^m^JL-y 
f-y^Ci^'^=SrAm^y ■ x;t>;^^-*^^^^<t^O 

4i^XyN--y:5'Uy^»$'J$ilTt^S^i:. 

9uu^r^y^n^mmthztti^v^fz. 
]^^}Vi?imx^i^imz^mfifz^. x-yf-y^- 
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[ 0 0 3 2 ] ^fc. :^ra-t:^Chif6 S i 02 IfSIIfe 
[00 33] 

0CF3 /COM-^^x^^^'^xn'ofz. t^j:h-h. m 10 
1 (a) tC^L7'^»>x/^$:V^/^^hayRIEi^Mi^-t 

[0034] 

CF3 C0CF3 ijfiM 35 SCCM 

CO^M 35 SCCM 

2. 0 Pa 

RF>'\*y-^^ 1. 5 W/cm2 (1 

3. 56 MHz) 

^J^^ 1.50X10-Z T{ = 1 5 0 20 

G) 

^xVNiS^ 0 °c (r;^3-;u9^ 

[0035] *^MMt3i3(t-l.x-y^yi/m^Sti. (5(5- 

*^^:)A,-f, IxvXh • VX:7 4WS-5^bS i^l (IE 

{zny.x^r^^^mi^^'m. 

[0 0 3 6] ||Sgfi^J3 

imm\x\t. nt-^y^i^ v ■ ^^-jvimi^c^z c 

00 F3 /St F2 ^I^^'^$:MV^■r^f-:>fc, tt£in> 
(a) tc^Uc^xM$:-7^^>hayR I Eg 

^^3$:X>x^y7't/c. 40 
[0037] 

CF3 COCF3 tIM 35 SCCM 

Si Fz gTtfl 15 SCCM 

i^XW. 2. 0 Pa 

RFA'7-^^ 1. 5 W/cm^ (1 

3. 56 MHz) 

KJ^JK 1.50x10-2 T( = 150 

G) 

^xVN^aK 0 'C (T/I/^-^U^^ 

i) 50 



1^^^6-1 6 34 7 6 
8 

[0 0 38] ;C:t\ ±ieS2 F2 {±. *|@ailtA:^-'5fe 
tl^^^4 - 8 4 4 2 7-tMCi5V^T . S i 02 

D-h<r>ihk^xhh. S2 F2 A^^^^-r-i>±x7^y 

rmit. SFi ^ tF* T^^. ^/i±E7-y^l:^:t^ 
SF6 CJt'^TS/Fifc ( l^^^^OSJfg^mtF/^^ 

m.<^^) i)'^iz^<. mm^^Txry^'^'^^zmm 

[00 39] ±Ex>y^y^/il^-r'ti, S2 F2 

m-^F* ^sF. * ti^oi^y^y^tLxmmx^h 
i5]i:<s2 F2 f)^h^mM<^im-^si^:Lj\± 
i^ztm^^t. mmmi>zmmx^^}^t>^:k^^j:'m.xh 

I. o^D. CF3 COCF3 "^U'yxh ■ '7X';a\z 
mcth^Wk^^')^-\^Zt^tX. Si Fz ij^hh'S>^ 

^^x.x^wm^^'^mmh^Lttf^x^h. ^w<z 

^ n . %%W\ 1 \iZ^^'<^XKm^y ■ x^vU:af^-;f?% 
<. ttz^ j:^'^i^i)^m^^^^VhHzi,f}^i3^hhi'. 
B:mmm'WM^x,yi-y^^'i=foZti)^X'^fz. 

[0040] 7x^N±tcmaucsii, x^f-y 
^^jmzMn<^oz ryx^ Tvi^y'P'^'^-ifzt 
uiyxh ■ -^x^A^mtx^-^tzmm^^^^j^ 

[004 1] *^BB$:3McollM^tci,h-:?v^T 

'mtfzfjK ^^^mn^tihmmmi^zpim^^tih 

mm=ft ^^i-mmm2ii)±<7^y}i'^xD:^~^.y^it 
^^tbx. iMcomMrnxncFB cocf3 sr^v^ 

fzij^. Z<7^mmm\^t^XhhCF3 CFz COF (7-y 
'ft'^y^^/U^nroe^xyl^; ^^-2 7'C) ^fflci 

xmt^9^xj^-/i'y:/'^'€-yfzm^t^zh. mmm<o 

1^^^:n^<lti}^X-^fz. ^hl,Z. CF3 COF (7^ 
'fth'j7;P:tar-fe^;U:iS,^-5 9X:) , (CF3 C 
O) 2 0 (te7KhU7;U^ng^iE;?^,^.4 0'C) . FO 
C (CF2 )3 COF (7 7^b^^-^7/^^P/;^^U 
/l.;^^4 6'C)^ilHimt;MV^-g>Ci:*^T'^^, ^iO 

aVJ y^^co¥K^m(.^rm^l:$ii:/cf^tc, x-y^y 
/ • ^A-yM'i^iA^A-mTOv^ 

[0042] stm^M^f^TTiem^os ^rScm^i. ^ 

^Ih^t^^tLXii. ±^<r>S2 Fz com. SF2 . s 
F4 . S2 Fio^^fflU^^^^^'T'^^, SSrStm-C'^ 
-g.^<7?;^t3^@Wf. S2 C 1 2 . S2 B r2 . Hi 

s^. f{iici>Mit^^l:^W#«-'&?J'^. :^tcsi0 

2 mm<7)jz-/i'y:/^^.^uzm^ifZii. zj^^y^-y 

mt LX F* ^^^T'§ I, ji:'&i$!ico:^A^'^fijT^^. 

[0043] i/'Jiry^t'^Jl^lgti. ±mcOS iOz 
^mcr)m. PSG. BSG. BPSG, AsSG. A 
sPSG. AsBSG^60SiO2 v-'J^y^Wl^f. h 
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Tteami^^s ^M^^-unym. 

hh\AXh 1 ~ 1%S i®W<^^JSW4M 
[0 04 4] x-yf-y^- xv\*-y:?'jy^ 

[004 5] 

B^t1i U 3 y-fk-^Mcox «y ^yy • ;^xco«fiJc5^ 

l»rn-fextc<J;0^i^. fflcr^m. 
i^-T,'y^y^'k%m-h^ti)'^X'^h. ^h\z. CO 
^>f^'^i^{t:'^ti^X7f-y^-^:^t::»'r5^tC 20 



^^^¥6-1 63476 

1 0 

[0046] immtW^^r'f^ y • )V-Mzi:, fc^ 



[mi ] i^%m^oy9^ V • 7^-;uJaxt35ifflL/ir 
0, (a) tiSiOz M^*fe^^±t3P>''xb-'7X:;' 



1 • 




2 • 




3 • 


• - s i 02 m^^mm 


4 • 




4a ■ 




5 ■ 





[131] 



(a) 




(b) 
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ABSTRACT : 

PURPOSE: To enable a high speed, high selective yet low 
pollution and low 

damage dry etching step to be performed while suppressing the 
mirco- loading 

effect in the fine hole formation step, etc., by using an 
etching gas 

containing a fluorocarbon base compound exceeding two carbon 
number having 

carbonyl radical and fluorine stoms . 

CONSTITUTION: A silicon compound layer is to be etched away-^ — 
using an etching 

gas containing fluorocarbon base compound exceeding two 
carbon number having a 

carbonyl radical and fluorine atoms in molecules . For 
example, an 

SiO<SB>2</SB> interlayer insulating film 3 is formed on a 
single crystalline Si 

substrate 1 whereon an impurity diffused region 2 as a lower 
layer wiring is 



11/16/2002, EAST version: 1.03.0002 



formed and then a wafer whereon a resist mask 4 patterned in 
a specific shape 

is formed is to be set up on a wafer loading electrode of a 
magnetron RIE 

device . Finally, CF<SB>3</SB>COCF<SB>3</SB> 
(hexaf luoroacetone) is used as an 

etching gas to etch away the SiO<SB>2</SB> interlayer 
insulating film 3 for the 
formation of a contact hole. 
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